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l;lcclroactivc  thin-film polymers arc l~mlin[’  a si;)lli[’i~ ,IIJt i]mcasc in usc f(JI scnsms and actuators as WCI1 as
application for musdc  mechanisms and ]~li(’1 ~ I uIL’{[1() I ~lccl~ai]iu:il  systms ( h41 ;MS). ‘1’hc actuation is
at[rihtcd 10 picmclcdric,  clcctrostricti\c LJI CIL’$  t I ( Isl( i{ ic cflkcts am] tl]c filll]s  arc used in the tl]ickncss
range oi’tens 10 hundrds  of microns. ( Illdcl  1 I I( al )})1  It’iltioll of an  electric iicld Ihc material change its
thickness lincar]y in picmc]cctric materials ;II Id ;IS ILII lit ion oftl  IC fi~l(l-s(]l)iir~’  in clcctrostrictivc  materials as
WC] I as under the effect of clcctroshlics. 1 t) i~(i(l [itln, I I)r film J ibratcs as a SII uctulc. Measuring the
thickness ad tl]c thickness CIMIISC utdci act i ia i(~t 1 ()! an elect I ic field aml [Iisting,uishing  bctwccn the
thickness value and the film vibration a]npl il(l:ll  i: a c!}mplcx  aI d cmtly  pIolIlcIu.  Most mcthds,  such as
intcrfcromctry,  eddy-cmcnt ad capacitalluu tII c [nt’.l~lvil~p,  tl IC locat iw] 01 tl]c top surfidcc ofthc film
assuming that the rcnr surficc stays s[a~iol  1:11 j 1 IIft)II I ]t latcl y, IIIC (ictcll~lit~:]ti(~]]  of the actual thickness of
thin Ii]ms or the simultancom dctcrmiwll  i{~l  I f)~’ 1111 p~~>it ion t~f [mth sul hccs  of the film cannot practically
bC nlaclc with conventional JllCth(K~S.

I]ltraso]lic pulse-cclm offers an ideal 10[)1 li)l sil I IIIllal  I.wus (lct(]lllillati(~ll  ol’thr  location of the lop surface,
i.e., vi bralim amplituclc, ad the iilm thickl  It’ss. 11 t)~~. Lwcr. to (Il)tain aII acccj)tab]c Icsolution  for 50 to 100-
micrm  thick ~ilms  it is ncccssary  to usc fi~~][l(ll(.i~s  I I I the IalIIIc of’ 50-Ml IZ and ab(wc, which  is beyond the
c:ipabili(y c)fco]ll’cllti(~llal  ultrasonic systul  IS l)l[; lu \ il\’C lncasl]l”clllcllk ofltr Ibc capability h dctcrminc
the thickness ofthin  ~ilms  using much low(l li~ql!~:ll(  i(+i ald tt~ obtai]l  si[wilicantly  higher resolution.
l:urthcr, using,  dispersion curve mcasuIcrII(I 11~ CIIIL UIII I ;Ilso dclcrmit~c  the elastic constants of the film ad
lhus providing importani  propcr(ics thal ulI:Il  ilClt’1”1/L’ ilk’ cficicl  Icy of clcct I oactivc  polymer films. ‘1’llC
tcchniquc  is basc(i on a pair of tramnit((’r~l (’~ci \ LSI IT:1 I Isduccrs in a pitch-cakh arm]gcmcnt. ‘1’hc spccimcn
film is immersed in silicon oil as a cou])li])j’, Illrili(llli ,111(1  all acoustic  waw Ilmt is ]:iunchcd  in a C:W mode is
mmitorcd  by the rcccivcr. ‘J’]lc alll])]itlldc  St Kc{ ra ()1’ i I IC rcflcctcd  wave as a Im)ction of frequency is usccl tO
dctcrminc the dispersion curve of the leaky \I ui(l(h I PC  I 1~’rated l-IJ the spccin Im. ‘1 ‘hc di spcrsion curves arc
strongly  ail’cctcd  by the film thickness iill(! it’> c’.h[ic Ilttqwrtics.


